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[57] ABSTRACI‘

S-F'luorocytosme hydroﬂuonde of high purity is pre-
pared by fluorinating cytosine with fluorine gas in the
presence of hydrogen fluoride, followed by treatment
of the resultant fluorinated product in the reaction mix-
ture at a temperature higher than the fluorination tem-
perature.
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PROCESS FOR PREPARING
S-FLUOROCYTOSINE SALT

The present invention relates to a process for prepar- 5
ing S-fluorocytosine salt. More particularly, it relates to
an improved process for preparing 5-fluorocytosine
hydrofluoride by direct fluorination of cytosine or its
hydrofluoride with fluorine gas in the presence of hy-
drogen fluoride.

S-Fluorocytosine hydroﬂuorlde is known to be an

intermediate for the productlon of 5-fluorocytosine of
the formula:
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which is useful as an antibacterial agent. N

There is known a process for preparing S-fluorocyto-
sine by direct fluorination of cytosine with fluorine gas
(cf. Japanese Patent Publication No. 37553/1979). This 2°
process comprises fluorination of cytosine, followed by
treatment of the resultant intermediate with an amine to
obtain 5-fluorocytosine. The conversion in this process
ts presumed to proceed as follows:
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Although the above process has some advantages
over other known processes, it still has a disadvantage
that during the latter step for treatment of the interme-
diate with an amine, the amino group at the 4-position
tends to be eliminated so that not only the purity but
also the yield of the desired S-fluorocytosine are low-
ered.

As a result of an extensive study, it has been found
that when cytosine is fluorinated with fluorine gas in the
presence of hydrogen fluoride and the resultant fluori-
nated product in the reaction mixture is treated at a
temperature higher than the fluorination temperature,
no elimination of the amino group at the 4-position takes
place, and the desired 5-fluorocytosine is obtained in a
good yield with a high punty

The present invention is based on this finding and
provides a process for preparing 5-fluorocytosine hy-
drofluoride which comprising fluorinating cytosine or
its hydrofluoride with fluorine gas in the presence of
hydrogen fluoride, followed by treatment of the resul-
tant fluorinated product in the reaction mixture at a 65
temperature higher than the fluorination temperature.

The conversion in the process of this invention is
presumed as follows:
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“The fluorination may be carried out in the presence of
hydrogen fluoride, when desired, in an inert solvent.
Specific examples of the solvent are halogenated hydro-
carbons such as chlorohydrocarbons (e.g. chloroform,
carbon tetrachloride), chlorofluorohydrocarbons (e.g.
trichlorotrifluoroethane) and perﬂuorohydrocarbons
(e.g. perﬂuorodekalln) ketones (e.g. hexafluoroace-
tone), organic acids (e.g. acetic acid, trifluoroacetic
acid, polyfluoropropionic acid) and alcohols (e.g. etha-
nol, trifluoroethanol).' The solvent may be admixed
with hydrogen fluoride in such an amount that the for-
mer does not adversely affect the fluorination.

Theoretically, the molar ratio of hydrogen fluoride to
cytosine may be 1:1 or more, preferably 2:1 or more.
Practically, in order to dissolve cytosine sufficiently, an
excess amount of hydrogen fluoride is used or the sol-
vent is used.

The molar ratio of the fluorine gas to cytosine or its
hydrofluoride may be from 1:1 to 2:1. The fluorine gas
1s preferably diluted with an inert gas (e.g. nitrogen) in
order to avoid a rapid reaction. When undiluted fluo-
rine gas is used, it is preferred to employ hydrogen
fluoride or a nonflammable halogenated solvent as the
reaction medium.

The reaction in the former step for fluorination of
cytosine or its hydrofluoride may be carried out at a
temperature not higher than 0° C. but not lower than
the freezing point of the reaction medium. The reaction
in the latter step for dehydrofluorination of the fluori-
nated product may be carried out at a temperature
higher than the fluorination temperature in the former
step, preferably of from 5° C. to 20° C.

After the reaction in the latter step is completed,
hydrogen fluoride is removed from the reaction mixture
at room temperature under atmospheric or reduced
pressure, and the residue is extracted with a solvent
such as water or methanol. The extract is, then, evapo-
rated under reduced pressure to obtain S-fluorocytosine
hydrofluoride.

J-Fluorocytosine hydrofluoride may be deacidified
and converted into S-fluorocytosine by a conventional
method, for example, by treating the former with a base
such as ammonia or calcium hydroxide.

The present invention will be hereinafter explained
further in detail by the following Example.

EXAMPLE

Into a bottomed tube (inner diameter, 1 cm) made of
polychlorotrifluoroethylene resin (Trade Name “Dai-
flon”, Daikin Kogyo Co., Ltd.), cytosine (0.444 g, 4
mmol) and anhydrous hydrogen fluoride (10 g) were
charged at —50° C. Then, the temperature was raised to
—35° C., and fluorine gas (0.228 g, 6 mmol) diluted with
the same volume of nitrogen gas bubbled therein for one



4,473,691

3

hour. After fluorination was completed, the tempera-
ture of the tube was elevated up to room temperature,
and nydrogen fluoride was evaporated thoroughly
under reduced pressure.

Methanol (50 ml) was added thereto, and the result-
ing mixture was evaporated at room temperature under
reduced pressure. The residue was recrystallized from
methanol to give 5-fluorocytosine hydrofluoride (0.533
g). M.P. 136° C.

IH-NMR(DMSOQO), 66="7.83 ppm.

IS9F-NMR(DMSOQ), 6r5=91.3 ppm.

What 1s claimed is:

1. A process for preparing S-fluorocytosine hydroflu-
oride which comprises fluorinating cytosine or the hy-
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drofluoride thereof with fluorine gas in the presence of

anhydrous hydrogen fluoride and then elevating the
temperature of the reaction mixture containing the re-
sultant fluorinated product to a temperature higher than
the temperature of fluorination.

2. The process according to claim 1, wherein the
fluorination is carried out in an inert solvent.

3. The process according to claim 2, wherein the inert
solvent is selected from the group consisting of haloge-
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4
nated hydrocarbons, ketones, organic acids and aico-
hols.

4. The process according to claim 1, wherein the
fluorine gas is diluted with an inert gas.

5. The process according to claim 1, wherein the
fluorination is effected at a temperature not higher than
0° C.

6. The process according to claim 1, wherein the
fluorination is conducted at a temperature not higher
than 0° C. and the temperature of the reaction mixture

18 then elevated to 5° to 20° C.

7. A process for preparing 5-fluorocytosine hydroflu-
oride which comprises fluorinating cytosine or the hy-
drofluoride thereof with fluorine gas in the presence of
anhydrous hydrogen fluoride at a temperature not
higher than 0° C., elevating the temperature of the reac-
tion mixture containing the resultant fluorinated prod-
uct to a temperature of 5° to 20° C,, and separating the
S-fluorocytosine hydrofluoride fromthe reaction mix-
ture.

8. The process according to claim 7, wherein the
fluorination is carried out in an anhydrous inert solvent.

9. The process according to claim 7, wherein the

fluorine gas is diluted with an inert gas.
* ¥ & =& %



	Front Page
	Specification
	Claims

